Descriptive statistics methods were used to study the spatiotemporal variations and sources of ambient particulate matter (PM10) in Luzhou, China. The analyzed datasets were collected from four national air quality monitoring stations: Jiushi (S1), Xiaoshi (S2), Zhongshan (S3), Lantian (S4) over the period of 2003-2012. This city was subjected serious PM10 pollution, and the long-term annual average PM10 concentrations varied from 76 to 136 μg/m3. The maximum concentration was more than 3-fold of the annual average (40 μg/m3) issued by EPA-China for the ambient air quality. General temporal pattern was characterized by high concentrations in winter and low concentrations in summer, and general spatial gradient was in the reduction order of S2 > S4 > S3 > S1, which were both due to different particulate contributors and special meteorological conditions. The source apportionment indicated that vehicular emissions, road dusts, coal burning and chemical dusts were the major contributors of the identified PM10 pollution, and the vehicular emissions and the road wear re-suspended particles dominated the heavy PM10 pollution in recent years. Two other potential sources, agricultural and celebration activities could decrease the air quality in a short term. Finally, some corresponding suggestions and measures were provided to improve the air quality. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Introduction 1
Atmospheric particulate matter (PM) is made up of solid and/or liquid particles, which enter 2 the atmosphere through natural pathways or human activities. Numerous epidemiological 3 studies, conducted over the past decades, have proved a strong association between ambient 4 particulate matter and the mortality and morbidity of cardiovascular and pulmonary [1] [2] [3] .
5
Among the particulate matter, PM 10 (diameter < 10 μm) had been widely getting global focus 6 due to its various adverse environment and health effects [4] [5] [6] [7] [8] . Previous literatures have 7 documented that the emission of PM 10 from China was much greater than that from other 8 countries, not only for gaseous pollutants but also for primary particulate matter [9] [10] . High 9 intensity emission of PM 10 has caused severe air quality problems in China, especially in 10 cities [11] . According to the data from the World Bank in 2005, sixteen of the twenty-two 11 most polluted cities in the world are located in China, and only 1% of all urban population in 12 China lives in the cities with an annual average level of PM 10 below 40 μg/m 3 (Table 1) 13 issued by Environmental Protection Agency of China (EPA-China). Several investigations had 14 also been carried out worldwide to study urban atmospheric pollutants and to improve the air 15 quality [12] [13] [14] . The PM 2.5 , a fraction coming from the same sources of PM 10 where they divide this city into three parts: Longmatan, Jiangyang and Naxi region (Fig 1b) .
31
With rapid economy growth in recent years, Luzhou is not only undergoing extreme 32 urbanization, but also facing an increasing pressure regards to environmental protection and were calculated based on the 24-h average of PM 10 concentrations over a 10-yr period from East Asia, the atmospheric particle concentrations observed in Luzhou were also much higher.
107
For example, the mean PM 10 concentrations were about 63.2±17.9 μg/m 3 in Seoul between 
Spatial variations
Interesting information about the spatial PM 10 concentration distribution in Luzhou was better than that of S2 and S4 due to fewer particles from industrial and commercial activities.
170
S1 is located in the rural area possessing most green belt, and it was not directly affected by 171 so much human activities like other places. Thus, S1 had the best air quality and was selected 172 as the background reference, which could meet the second level of air quality standard over 173 the whole study period.
174
According to the detailed information shown in the Fig.3 and Fig.4 pollution during the winter (Fig. 5b) . All the monitoring sites except S1 were suffered more 204 serious PM 10 pollution in the wintertime (Fig. 4) thus the slope of regressions cannot reflect the variation consistence between PM 10 and NO 2 .
219
The coefficients between PM 10 and NO 2 , however, can act as the mark of the contribution of 
Agricultural source

245
All the sites suffered more serious particulate pollution in autumn than that in summer could 246 be clearly found in Fig.4 , and a sudden increase in PM 10 concentration at S4 can also be 247 clearly found. However, the spring and autumn in Luzhou is relative short, and their 248 meteorological conditions are not significantly different from winter and summer, respectively. 
293
Time series of PM 10 concentration discussed in our paper demonstrated this city was suffered 294 serious PM 10 pollution, and the air quality in Luzhou had been deteriorating again from 2010.
295
The heavy PM 10 pollution was more serious during winter and springtime. However, the air 296 quality was much better in recent years than that before 2008.
297
 Spatial PM 10 contamination varied in the order of S2 > S4 > S3 > S1, and S1 could meet agricultural and celebration activities can decrease the air quality in a short term.
310
Control and reduction particulate matter pollution is an urgent assignment that must be 311 addressed in Luzhou city. Improving the air quality may be achieved through (1) 
